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SECTION 1.0
INTRODUCTION

The NCEL RDF Cost Model is based on the Microsoft Multiplan® Spread
Sheet Program, and is IBM PC compatible. The instructions presented here are
intended to provide the information required to effectively use the model,
and do not attempt to include all the specifics involved with using
Multiplan®. For more detail on Multiplan®, refer to the Mulitplan® User
Manual. For further information about the model itself, the user is referred
to Volume I of "RDF Co~Firing Cost/Benefit Analysis Using the NCEL RDF Cost
Model."”

2.0 HARDWARE REQUIREMENTS

The model is designed for the IBM PC (or compatible) with the following
basic configuration:

A. Disk operating system.

B. 64 K bytes of memory.

C. One floppy disk drive.

D. Text printer capable of 132 characters per line.

3.0 PROGRAM DISK CONTENTS

The program disk contains 14 files. These include six Multiplan®
Program files and eight RDF Cost Model files (referred to as "sheets”).
Table 3.1 lists these file names and their functions.

TABLE 3.1. RDF COST MODEL PROGRAM DISK DIRECTORY

File name Function
MP.LOD Multiplan® system file

MP.SYS Multiplan® system file

MP40 . DAT Multiplan® system file

MP .HLP Multiplan® system file
MP80.DAT Multiplan® system file

MP .COM Multiplan® system file
RDFMDLIN Input data sheet

WORK1 Calculates preliminary values
WORK?2 Calculates final values

OUT1 Prints out intermediate data
0uUT2 Prints out intermediate data
OuT3 Prints out intermediate data
OUT4 Prints out final operational and economic data
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4.0 BEFORE STARTING - COPYING THE PROGRAM N

e

4.1 Multiplan® Program Notes

As a memory conservation technique, Multiplan® uses a spread sheet
linking function, called External Copy, to transfer data from one sheet to
another. Once established, this External Copy is dependent on both a named
range of values and the name of the sheet in which these values originally
reside. For example, the data input to the RDFMDLIN sheet is stored in the

) range RDFMDLIN.XFERDATA. Using the External Copy function, Multiplan®
transfers those values (which are stored in RDFMDLIN.XFERDATA) to WORK].

WORK! then uses those transferred values to perform preliminary calculations. :j.
This inherent dependency, as illustrated in Figure 4.1, places the requirement R
that the file name remains unchanged. If the file names are changed, the T

External Copy function will not work. Therefore, to save data on various AR
facilities or various data sets on the same facility, the sheets (along with T

the program files) must be saved under the original file names on separate 3,‘
disks or 1in separate directories.

OUTI1
—

i WORK 1 | OUT2 T

RDFMDLIN » OUT3

WORK2 » OUT4

Figure 4.1. Dependency diagram.

4.2 Hard Disk Systems

Create a directory using the appropriate DOS command and copy the

; contents of the program disk to the new directory. Store the original program
. disk and use the hard disk copy exclusively. The hard disk will significantly
) increase the operating speed of the program, especially the External Copy and
recalculation functions. It is recommended that individual directories or
sub—~directories be created to maintain individual data sets.

. 4.3 Floppy Disk Systems

| Using the appropriate DOS command, copy the contents of the program disk
/ to a working disk. 1If individual data sets are to be malntained, a separate
f disk should be used for each.
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5.0 RUNNING THE MODEL

5.1 Booting and Loading the Input Data Sheet (RDFMDLIN)

A. Boot the computer using the DOS.

B. Insert the working program disk in Drive A or change directories
to the one containing the program.

C. At the system prompt (A> or C>), type MP, depress ENTER.

D. Figure 5.1 illustrates the opening screen. From the COMMAND line,
select Transfer by either:

l. Typing T, or
2. By moving the cursor with the TAB key and then depressing ENTER.

3. If an incorrect letter is typed or if an undesired menu
selection is made, use the ESC key to return to the previous
menu.

E. The COMMAND line will then change, as 1llustrated in Figure 5.2
Select Load by typing L or moving the cursor as described in Step 4
above.

F. As {llustrated in Figure 5.3, a file name is requested. Enter
RDFMDLIN by either:

l. Typing RDFMDLIN and depressing ENTER, or

2. Viewing the directory by depressing any of the cursor movement
keys, and then selecting the file name RDFMDLIN by moving the
cursor and depressing ENTER. Figure 5.4 illustrates the
directory screen.

G. RDFMDLIN is now the current sheet. Figure 5.5 illustrates how it
appears on the computer screen.

5.2 Changing Data Values

At this point, changes to the existing values should be input. To do
this:

A. Move the cursor to the appropriate cell with the cursor movement
keys.

B. Type in the correct value, depress ENTER.
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5.3 Saving RDFMDLIN

when all the desired values are input, save RDFMDLIN. From the COMMAND
line, select:

A, Transfer, Save (Type "T", then "S").

B. The name of the current sheet, which appears in the lower right
corner of the screen, will automatically appear as the file name
under which new data will be saved (see Figures 5.6 and 5.7). As
discussed above, do not change the file name. When prompted
"Overwrite existing file?", type "Y" for yes. A No ("N") response o
will return you to the main command line. If it 1s necessary to save )
the new RDFMDLIN on a different disk drive or a different directory,
type in the full path name; i.e., B:\RDFMDLIN or C:\MPI\RDFMDLIN,

etce.

5.4 Executing the Calculations

K

To execute the calculations of the model with the newly input values, it =n
fs only necessary to Load and Save files WORKl and WORK2 as follows: <3
WS

A. Transfer, Load WORK 1 (as described in Section 5.1, Step 5). N
< -

N

B. Transfer, Save WORK! (following the procedures described in -
Section 5.3. S
e

C. Transfer, Load WORK2. -:::i
:\‘::\:n' 3

D. Transfer, Save WORK2. ::i:i
a

5.5 Printing the Results

e

AN

"eite

At this point, any of the sheets that are used to obtain printouts of
the data can be loaded and printed. The following describes how to locad and

print any of the OUT sheets (l, 2, 3, or 4). OUT4 will be the most
frequently used sheet as this sheet presents final co-fire and non co-fire
operational and economic data. Therefore, it will be used for this example:

A. After having Loaded and Saved both WORK! and WORK2, Transfer -
Load OUT4 (or the desired OUT sheet).

B. To add a descriptive title line:
1. Depress the Home key.
2. Select Edit from the COMMAND line.

3. Use the backspace («Mf——) key to erase the current contents.
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4.

5.

Type in the desired text ~ it will appear in the edit line
(Figure 5.8).

End text with double quotes ("), depress ENTER.

C. From the COMMAND line, select Print (type "P").

D. Figure 5.9 illustrated the main Print commands.

1.

2'

Select MARGINS and set as described in Table 5.1 for standard
or Table 5.2 for wide page (also see Figure 5.10).

Use the TAB key to move the cursor to each select{on. Type in
the desired value, then tab to the next setting. Do not

depress ENTER until the setting changes are complete.

Depressing ENTER will return you to the main Print Command line.

From the main Print Command line, select OPTIONS (Figure 5.11),
then Area. This defines what will be printed. It can be the
entire sheet or a portion of the sheet. To select an Area:

a. Use the DEL key to clear the current setting.

b. The Area to be printed is defined by the top left cell and
the bottom right cell.

c. To define the Area either:
(1) Enter the cell locations by directly typing them in;
i.e., RIC1:R10C10. This represents the 10 rows between
Columns 1 and 10, inclusive, or;
(2) Point to the cells. To do this:

(a) Depress the HOME key.

(b) Move the cursor to the desired top left cell using
the cursor movement keys.

(c) Depress the colon (:) key.
(d) Move the cursor to the bottom right corner cell.

(e) Depress ENTER to compete the selection of the area
to be printed and return to the main Print Command
line.

(f) Align the paper in the printer and make any other
printer adjustments as mav be required.

(g) Type "P" to start printing. When printing is
complete, the main Command line will appear.

5
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TABLE 5.1. STANDARD PAGE MARGINS
(8 1/2 x 11)

) Left: 0 to 5 characters
. Top: 0 to 10 characters
Width: 70 to 80 characters

Print length: 54 lines
Page length: 66 lines

TABLE 5.2. WIDE PAGE MARGINS

(11 x 14)
S Left: 0 to 5 characters
! Top: 0 to 10 characters
- Width: 136 characters (10 cpi)
240 characters (12 ecpi)
X Print length: 54 lines
. Page length: 66 lines

E. Transfer, Save QOUT4.
3 6.0 EXITING THE PROGRAM

A. From the main command line, type "Q" for Quit.
B. Type “Y" to confirm the Quit command.
C. This returns you to the operating system.
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MP.LOD MP.35YS
MP80O.DAT MP.COM

WORK1 ouUT2
ouT4 ouTS

MP40O.DAT MP.HLP

OUT1 RDFMDLIN

OouT3 WORK2

TRANSFER LOAD filename: RDFMDLIN

Enter a filename, or use direction keys to view directory

R1C1

Figure S5S.4.
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100% Free Multiplan:

File name selection using the directory.
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A R .
LU S SR WL . SN

1 2 3 4 S 6 :

1 1 PORT HUENEME ALGORITHM. REVISED AND SIMPLIFIED 12/01/84 -

2 2 MODIFIED JANUARY 1986 X

3 3 Facility: U

4 4 INPUTSC(LINES 3 TO 105): .

S S SUMMER STEAM DEMANDS: 2

6 6 AVERAGE HOURLY BTU INPUT IN THESE MATRICES s

7 7 SHIFT 1 SHIFT 2 SHIFT 3 ﬁxﬁ}

8 8 MON-FRI S0000000 45000000 45000000 S

9 9 SAT 40000000 40000000 40000000 ER

10 10 SUN 40000000 40000000 40000000 ?i}:

11 11 WINTER STEAM DEMANDS: e

12 12 AVERAGE HOURLY BTU STEAM ;.

13 13 SHIFT 1 SHIFT 2 SHIFT 3 -

14 14 MON-FRI1 150000000 140000000 135000000 .ﬁﬁ

15 15 SAT 130000000 130000000 130000000 e

16 16 SUN 130000000 130000000 130000000 LT

17 17 SPRING AND FALL STEAM DEMANDS: R

18 18 AVERAGE HOURLY BTU .4

19 19 SHIFT 1  SHIFT 2  SHIFT 3 R

20 20 MON-FRI 100000000 92500000 90000000 :Q}:

CCMMAND: Alpha Blank Copy Delete Edit Format Goto Help Insert Lock Move v

Name Optiona Print Quit Sort Transfer Value Window Xternal }Sﬁ:

Select option or type command letter Sl
R8BCS 50000000 96% Free Multiplan: rdfmdlin

e
. .

&Q{{h?VV
2 ,
ERAL 1‘

Figure 5.5. RDFMDLIN.
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#1 1 2 3 4 S 6 7
52 52 Days of atorage deaired 1 daya

53 S3 Length of mechanical tranafer conveyor O Miles
5S4 54 Fuel temperature at boiler boundary 70 Deg F
55 5SS ECONOMIC FACTORS

56 56 Financial life of project 25 Yearsa
57 S7 Discount factor 9.54

58 58 Cost of electricity 0.0227 $/kWh
S9 59 Ash disposal cost 16 $/ton
60 60 Operator wage rate, unburdened 13.68 s$/hr

61 61 Burdening rate, (a multiplier) 1.305

62 62 Annual quantity of MSW generated on base 42000 T-na/yr
63 63 MSW disposal cost: tipping fee 10 s/ton
64 64 transportation 6 $/ton
65 65 Conventional fuel cost, delivered 78 8/ton
66 66 RDF cost, delivered 18.2 8/ton
67 67 IF THE FOLLOWING STATEMENTS ARE TRUE, ENTER 1 T
68 68 ey
69 69 BOILER HAS SOOT BLOWERS FOR THE CONVECTIVE 1 -

.
g

e,
A
N

. a;‘.

4

fury
Ve

Enter a filename
R6&C6 18.2 96% Free Multiplan: rdfmdlin

70 70 BOILER HAS SOOT BLOWERS FOR THE ECONOMIZER . ’Tﬂ
71 71 BOILER HAS AN ECONOMIZER 1 ) ) i
TRANSFER SAVE filename:! rdfmdlin P

- \-‘

T

s

‘¢ *

e,
’

b,
R
<

Figure 5.6. Transfer/save command.
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N #1 1 2 3 a 5 6 7
Pt 52 52 Days of storage desired 1 daya
- S3 53 Length of mechanical transfer conveyor O Miles
- 54 54 Fuel temperature at boiler boundary 70 Deg F
- SS S5 ECONOMIC FACTORS
. S6 56 Financial life of project 25 Years
b 57 57 Discount factor 9.54
N 58 58 Cost of electricity 0.0227 8/kWh
59 959 Ash diaposal cost 16 sS/ton
60 60 Operator wage rate, unburdened 13.68 $/hr RN
: 61 61 Burdening rate, (a multiplier) 1.305 e
e 62 62 Annual quantity of MSW generated on base 42000 Tona/yr f}ﬁ
>, 63 63 MSW disposal cost: tipping fee 10 S/ton }:Rﬂ
ﬁ 64 64 tranaportation 6 S/ton SRS
65 65 Conventional fuel cost, delivered 78 8/ton -t
- 66 66 RDF cost, delivered 18.2 8/ton R
o 67 67 IF THE FOLLOWING STATEMENTS ARE TRUE, ENTER 1 : E:{j
~ 68 68 j-:.}",:-
- 69 69 BOILER HAS SOOT BLOWERS FOR THE CONVECTIVE 1 ﬁ»j(
N 70 70 BOILER HAS SOOT BLOWERS FOR THE ECONOMIZER 1 NN
71 71 BOILER HAS AN ECONOMIZER 1 T
g TRANSFER SAVE filename: rdfmdlin A
e
- At
N Overwrite existing file? Eqﬁ
s R66C6 18.2 96% Free Multiplan: rdfmdlin - 0-
R
>, S e
o R A
.'J “...\'_
4 e
3 S
, Nl
Ll
} .-“-‘ *y
> :
¥ :
"
!
¢
’ Figure 5.7. Transfer/save options.
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#1 1 2 3 4 S 6 7

N 1 SUMMARY RESULTS BEGIN ON LINE 410: MODIFICATION 8: CHERRY POINT DAT

e 2 407

N 3 408 UNITS RDF CONVENTIONAL VARIABLE

N 4 409 COFIRING FUEL DEFINITION

. S 410 BTUH 6.84E+07 6.84E+07 ENTHALPY TRANSFERED

i 6 411 BTUH 1.45E+08 1.41E+08 MCR, ABS MAX FOR COF

52 7 412 BTUH 3.27E+07 NA MAXIMUM TURNDOWN STE

2 8 413 NONE 0.78 0.82 BOILER EFFICIENCY AT

v 9 414 NONE 0.70 0.82 BOILER EFFICIENCY AT

2 10 415 BTUH 1.50E+08 1.5S0E+08 MAXIMUM STEAM DEMAND

3 11 416 NONE 0.00 NA DERATE

F 12 417 BTUH 9.81E+07 8.37E+07 TOTAL FUEL INPUT ENT

o 13 418 TPH 3.11 NA RDF FLOWRATE, AVERAG

. 14 419 LB/HR 5605 7969 CONVENTIONAL FUEL IN
1S 420 LB/HR 1927 791 SOLID RESIDUE GENERA
16 421 NONE 0.47 0.30 CARBON CONTENT OF SO
17 422 NONE 2.31 0.37 FLYASH FRACTION OF S
18 423 LB/HR 3 o FLYASH EMISSION ABSO
19 424 LB/MMBTU 0.02 0.00 EMISSION OF TSP, MAX
20 425 LB/MMBTU 31.38 3.43 UNCONTROLLED FLYASH

EDIT: "SUMMARY RESULTS BEGIN ON LINE 410: MODIFICATION 8: CHERRY POINT DATA

Enter a formula
R1C1 “SUMMARY RESULTS BEGIN ON LI 88% Free Multiplan: outd

Flgure 5.8. Edit line.
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. . e wt Ay () - R A Y,y e . LN LILE AN A L - "
N 4-:,'-.'
Cj:::}.'. /
: 5
¢ :"w"'\ ‘
i l-‘\:‘c
: #1 1 2 3 4 S 6 7 tyﬂg‘
1 SUMMARY RESULTS BEGIN ON LINE 410: MODIFICATION 8: CHERRY POINT DAT :§y~
. 2 407 N _,,:-f,-\
. 3 408 UNITS RDF CONVENTIONAL VARIABLE “nts
y 4 409 COFIRING FUEL DEFINITION N N
I 5 410 BTUH 6.84E+07 6.84E+07 ENTHALPY TRANSFERED -
‘ 6 411 BTUH 1.45E+08 1.41E+08 MCR, ABS MAX FOR COF
: 7 412 BTUH 3.27E+07 NA MAXIMUM TURNDOWN STE
N 8 413 NONE 0.78 0.82 BOILER EFFICIENCY AT X
X 9 414 NONE 0.70 0.82 BOILER EFFICIENCY AT =
s 10 415 BTUH 1.S50E+08 1.S0E+08 MAXIMUM STEAM DEMAND .
] 11 416 NONE 0.00 NA DERATE o
3 12 417 BTUH 9.81E+07 8.37E+07 TOTAL FUEL INPUT ENT IO,
v 13 418 TPH 3.11 Na RDF FLOWRATE, AVERAG ?gtf
P 14 419 LB/HR S60S 7969 CONVENTIONAL FUEL IN )
; 15 420 LB/HR 1927 791 SOLID RESIDUE GENERA Y
P 16 421 NONE 0.47 0.30 CARBON CONTENT OF SO END
f 17 422 NONE 2.31 0.37 FLYASH FRACTION OF S SRR
s 18 423 LB/HR 3 0 FLYASH EMISSION ABSO AR
- 19 424 LB/MMBTU 0.02 0.00 EMISSION OF TSP, MAX AN
2 20 425 LB/MMBTU 31.38 3.43 UNCONTROLLED FLYASH
. PRINT: Printer File Margina Options
.
. Select option or type command letter
. rR1C2 88% Free Multiplan: ocut4 RO
: S
'.: -\' .:
o R
NG
N R
N 4
s o
\\ ., -',
A\ x
h NN
> MR
.: :.v.“v._
- ,.._._:_.
~ LA
- A
; e
ot
F R )
| o)
3 Fd
b Figure 5.9. Main print command line. KRN
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#1 1 2 3 4 ) 6 7

1 SUMMARY RESULTS BEGIN ON LINE 410:

2 407

3 408 UNITS RDF CONVENTIONAL VARIABLE

4 409 COFIRING FUEL DEFINITION

S 410 BTUH 6.84E+07 6.84E+07 ENTHALPY TRANSFERED

6 411 BTUH 1.45E+08 1.41E+08 MCR, ABS MAX FOR COF

7 412 BTUH 3.27E+07 NA MAXIMUM TURNDOWN STE

8 413 NONE 0.78 0.82 BOILER EFFICIENCY AT

3 414 NONE 0.70 0.82 BOILER EFFICIENCY AT
10 415 BTUH 1.50E+08 1.S0E+08 MAXIMUM STEAM DEMAND
11 416 NONE 0.00 NA DERATE

12 417 BTUH 9.81E+07 8.37E+07 TOTAL FUEL INPUT ENT
13 418 TPH 3.11 NA RDF FLOWRATE, AVERAG
14 419 LB/HR 5605 7969 CONVENTIONAL FUEL 1IN
15 420 LB/HR 1927 791 SOLID RESIDUE GENERA
16 421 NONE 0.47 0.30 CARBON CONTENT OF SO
17 422 NONE 2.31 0.37 FLYASH FRACTION OF S
18 423 LB/HR 3 o] FLYASH EMISSION ABSO
19 424 LB/MMBTUY 0.02 0.00 EMISSION OF TSP, MAX
20 425 LB/MMBTU 31.38 3.43 UNCONTROLLED FLYASH
PRINT MARGINS: left: S top: S print width: 76 print length: 54

page length: 66
Enter a number
R1C1 “"SUMMARY RESULTS BEGIN ON LI 88% Free Multiplan: out4

Figure 5.10. Print margins.
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#1

OONPOADWNP

10
11
12
13
14
15
16
17
18
13
20

1

2

...........

3

49 5

SUMMARY RESULTS BEGIN ON LINE 410:

407
408
409
410
411
412
413
414
415
416
417
418
419
420
421
422
423
424
425

UNITS

BTUH
BTUH
BTUH
NONE
NONE
BTUH
NONE
BTUH

TPH
LB/HR
LB/HR
NONE
NONE
LB/HR
LB/MNBTU
LB/MMBTU

PRINT OPTIONS: area:

formulas:

RDF CONVENTIONAL
COFIRING FUEL
6.84E+07 6.84E+07
1.45E+08 1.41E+08
3.27E+07 NA

0.78 0.82
0.70 0.82
1.50E+08 1.50E+08
0.00 NA
9.81E+07 8.37E+07
3.11 NA
5605 7969
1927 791
0.47 0.30
2.31 0.37
3 0
0.02 0.00
31.38 3.43
R1C4:5 setup:
Yea (No) row-col numbers:

Enter reference to cell or group of cells
R1C2

W

W
)

o

e S

TS
o

AT AT AT

88% Free

Figure 5.11. Print options.
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VARIABLE

DEFINITION

ENTHALPY TRANSFERED

MCR, ABS MAX FOR COF
MAXIMUM TURNDOWN STE
BOILER EFFICIENCY AT
BOILER EFFICIENCY AT
MAXIMUM STEAM DEMAND
DERATE

TOTAL FUEL INPUT ENT
RDF FLOWRATE, AVERAG
CONVENTIONAL FUEL IN
SOLID RESIDUE GENERA
CARBON CONTENT OF SO
FLYASH FRACTION OF S
FLYASH EMISSION ABSO
EMISSION OF TSP, MAX
UNCONTROLLED FI.YASH

Yes (No)

Multiplan: out4

W

}2¢Qi
‘-S(" 1
P |

e
7

»
. ) ’"
“-. l:'l‘n.

:"f.: A
h]
[

] i

. .,’{.:,]1.‘;(



Fha N /At S/ SpAe i D S S A M S M R R A L A R A S

DISTRIBUTION LIST

AFB HQ TAC DEMM (Schmidt). Langley. VA

ARMY ARDC. Library. Dover. NJ: Ch of Engrs. DAEN-CWE-M. Washington. DC. Ch of Engrs.
DAEN-MPU. Washington, DC: ERADCOM Tech Supp Dir. (DELSD-L). Ft Monmouth. NI: R&D Cmd.
STRNC-WSA (Kwoh Hui. Natick, MA ‘

ARMY AMMUNIITON PLANT SARHW-FET. Hawthorne. NV

ARMY CRREL CRREL-EA. Hanover. NH

ARMY MAT & MECH RSCH CEN DRXMR-SM (Lenoe). Watertown, MA

CBC PWO (Code 80). Port Hueneme., CA: PWO. Davisville. RLL PWO. Gultport, MS

CNO Code NOP-964, Washington, DC: Code OP 987, Washington, DC: Code OP 413, Washington. DC: Code
OPNAYV 9B24 (H)., Washington, DC

COMFLEACT PWO. Sascbo, Japan

( OMNAVDIST PWO, Washington. DC

DOD DDR&E. Washington. DC

DINSRDC PWO. Bethesda, MD

ENVIRONMENTAL PROTECTION AGENCY Reg I Lib. Philadelphia, PA

FOCTC LANT, PWO. Virginue Beh, VA

FOREST SERVICE Engrg Staff. Washington. DC

MARINE CORPS BASE PWO, Camp Lejeune. NCo PWO. Camp Pendicton. CA

MCAS Code FDP. Kancohe Bav. HI Fac Offr. Iwakuni. Japan. PWO. Sunta Ana. CA; PWO. Beaufort, SC:
PWO. Cherrs Pomt, NC. PWO, Yuma., AZ

MODEC PWOL Quaniico. VA

MCLB PWO . Albany . GAL PWO. Barstow CA

McRD PWO, Parns Island. SC

NAF PWO. Arsugr Japan. PWO. L Centro. CAL Detront. PWO. Mount Clemens. MI. PWO. Washington, DC

NAS PWO (Code n32) Point Mugu, CAL PWOL Fackonulle. FL. PWO, Mendian. MS. PWO. New Orleans,
LA, PWOL Alameda €A PWOL Fallon. NV PWO. Beeville. TX. PWO. Ceatl Field. FL. PWO. Corpus
Chrst IXC PWO Dudlas TXD PWOL Glenview T PWOL Kev West, FLD PWO. Kingsville TX: PWO,
Lemoore. €A PWO AManetta G PWO NMulbington, TN Whiting Fid. PWO. Milton, FL; PWO.
Nbramar. San Diego CAPWO Netterr Pickd. CAL PWOL Nortolk, VA

AF 3700 ADS SPLy oD ve Pererson AFB (0O ABG DER. Patnick AFB. FL

AFB Wso CENSDELV . Goodietiown NEB X AUL TSE 03465 Maxwell AL HQO MAC DEEE. Scott AFB.
Ho AFTT DET Woght Patterson AFH O

AFESC HO sFESE EST Bondab MEB B DEB Tandall AFB. FL HO IST Tundall AFB. FL

ARMY BMDSC RE H MoClefbae Hunesalle AT Faer Dist Memphs. 1)ib Memphis, TN FESA-EM
Phrapewsha B Boloor V8 FESYEN B Helvorr VA

ARMY  CERLU Dbt Champeen 1D CEREZN Champagn I

ARMY CORPS OF FNGINTERS HINDED S Huntsalle AL HNDED SY  Huntsaile, AL

ARMY UNVIRON S HYGIENE NCOY D bov Qual Aberdeen Proving Grend MDD HSE RP-HG
Arherdecn Pronare foa MDY HSHB EW  Arerdeen Proving Girnd MDD

ARMY MISSHE RAaD MDY ch Thes Sondnte o Arsenal A

ARMY BETVOIR RADY C TR STREBE CEL O B Hetvorr VA STRBE ANLO B Belror VA
SIRBE BLORE e Beovee Vv STRBE We B Belvinr AN

RUREAL OF RECEANANTION © e 2200 Selandeny Denver €O

CNO Code OPOSTT W pdhington Y OP ams W oashington [

DEFFURLSUPPCEN DESC OWE Vewandia VA

DLSIE Army Logistices Mur Conrer bort Tees VA

DOE Wind Ocean Tech D 1 abacce MDY

ENVIRONMENT AL PROTECTHON NGENCY Reb VI b Denver (O

FAA Code APNMTI0 (Tomitar Wasdhington 1

GSA Code FALAL Washington DO Cade PCDP. Washington, DC

[RE-TTTD Input Proc {hr (R Dantuedt Fagan MM

LIBRARY OF CONGRESS Sir & Tech Div Washington. DX

NAS Lead CPO - PWD Sell Help Dive Beewlle, EX PWOL Oak Harbor WAL Oceana. PWOL Nargima Beh,
VAL PWO . Sourth Wevmtouth, MAL PWO L Willow Grove, PA

NATL RESEARCH COUNCIE Naval Studies Board, Washingtan. D(

NAVAIRDEVCEN PWO, Warnunster. PA

NAVAIRENGCEN PWO | shehiarst N

NAVAIRPROPTESTCEN PWO. Trenton, NI

NAVAIRTESTCEN PWO. Patuxent River. MD

NAVAVIONICCEN PW Dy, Indianapols, IN

NAVCOASTSYSCEN Cude 630, Panama Citnv, FL

NAVEAC PWO Charleston. OR; PWO. Pacific Beach, WA

A A
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\l
4

s

.
.
-

“u
"

o
AN,




NAVFACENGCOM Code 030 Adexandria, VAL Code U2E. Alexandna. VA, Code 03T (Essoglou), Alexandrnia.
VAL Code 4B3. Alexandna, VA
AFB RIABG DEMC. Wilhams AZ: AFSC DEEQ (P Montovar. Peterson AFB. CO. SAMSO MNND. Norton
AFB CA. SAMSO DEC (Sauer). Vandenberg AFB. CA
ARMY Faces Engr Dir. Contr Br. Ft Ocd. CAL POJED-O. Okmawa, Japan. Comm Cmd. Tech Ret Div
Huachuea, AZ
ARMY DEPOT Letterhenmy, Fae Engr (SDSLE-SFy. Chambensbury, PA
ARMY NGR DIST Library, Portland OR
DIC Alevandrie, VA
GIDEP O1C, Corona, CA
KWAJALEFIN MISRAN BMDSC-RKL ¢
NAVFACENGCOM Code 630 Alexandna, VAL Code B32E. Alevandria, VAL Code 04M Aevandng. VAL Code
FPO-3A2 (Bloom). Alexandna, VAL Code FPO-IC) Adesandrg, VAL Code 0X120 Alexandra. VAL Cade
IMIE24 (Tech Laby, Alexandna. VAL Code 1000 Alexandria. VAL Code 13 Alexandng, VAL Code 1HB
(Hanneman). Alexandna, VAL Code 1120 Alevandna. VAL Code 1HC, Alexandria. VA
NAVFACENGUOM - CHES DIV Code FPO-IP Washington. DC. COL Washington, D
NAVEACENGCOM - LANT DIV Librany, Nortelk VA COL Nortolh VA
NAVEACENGCOM - NORTH DIV €CO. Philadeiphia. PA
NAVFACENGCOM - PAC DIV COL Pearl Harbor, HI Librars . Pearl Harbor, HI
NAVFACENGCOM - SOUTH DIV COL Charleston. SC. Library . Charfeston, ¢
NAVFACENGCOM - WEST DIV Br Otte, Code THC, San Diego. CALBr O Secunity Onfr San Diego. CA.
CO. San Bruno, CAL Library (Code 54A2 2)0 San Bruno. €A
NAVFACENGCOM CONTRACITS SW Pac, OICC Mapila, RP
NAVHOSP PWO. Philadelphia. PAL PWO. Beautort, SC. PWO. Portsmouth. VA
NAVMEDCOM MIDLANT REG. PWO . Nortolh, VAL PWO . Bethesdu, MD
NAVOCEANQ tabrary Bay St Lows, MS ,
NAVORDSTA PWO, Indian Head. MD. PWO. Lowsville, KY I
' NAVPHIBASE PWO, Norfolh, VA N
! NAVSHIPYD Library. Portsmouth, NH: PWD. Long Beach. €A PWO. Bremerton, WAL PWO. Charleston,
SCOPWOLU Mare Tland. Vallejo, CAD PWOL Portsmouth. VAL PWO. Phifadeiphia, PA. PWO. Portsmouth.
NH
NAVSEA PWO. Brookhvn, NY. PWO. Mayport, FL. PWO. Treasure I San Francseo. CAL PWO. Seattle.
WAL PWO. Villew, CA
NAVSUPPEAC PWO. Thurmont MD
NAVSURFWPNCEN DET. White Ouak Lab. Prop Mgr. Artic ASW. Silver Spring. MD. PWO. Dahlgren. VA
NAVUSEAWARENGSTA PWO, Kevport, WA
NAVWPENCEN PWO (Code 266y, Chang 1ake, CA
NAVMWENSTA PWO. Charleston, SC. PWOL Concord. CAL PWO. Scal Beach, CA
NAVWENSTA PWO. Yorktown, VA
NAVWPNSUPPCEN PWO. Crane. IN
NOAA Labrary, Rochwife, MD
NSCCCheatham Annex, PWOL Wilhamsburg, VAL PWO. Norfolk. VA
OFHICE SECRETARY OF DEFENSE OASD (MRA&L)Y Dir of Energy. Wastington. DC
PACMISRANEAC PWO. Kauwn. HI
i PMTC Code S0548.S 0 Point Mugy, CA
: PWE CO0 Great Lakes, L COL Pensacola. FLL COL Norfolk, VAL COL Oukland. CA: COL Yokosuka. Japan.
' Code 1ot Grear Lakes, 1T Code 101 (Library), Oakland, CAL Code 00 San Diego. CAL Code 123-C,
San Dicge. € L Code 4200 Great Lakes, 1L CO.L Pearl Harbor, HIE Library (Code 134). Peart Harbor, HI:
Librans . Guam. Manana Iands. bibrary, Norfolk. VAL Library. Pensacola. FL: Library. Yokosuka JA;
Tech Tibrarnv Subve Bay, RP
SPCC PWO G Cade dsXaL Mechaniesburg, PA
U S MERCHANT MARINE ACADEMY Reprint Custodian, Kings Point. NY

! LS DEPT OF INTERIOR Nar ! Park Sve. RMR PCL Denver, €O
US GEOLOGHCAL SURVEY Manme Geology Otte (Paeleky. Reston, VA

} USAF REG HOSP SGPM. Fairchild AFB WA
' USAFE DE-HEFO . Ramstemn AB. Germany
USDA Fxr Serv o7 Mahen, Washington, DO Forest Prod Labo Libr, Madison. W1 For Senv. Fquip Dey Cen,
San Dimas A
USNA PWOL Appapalis, MD
ADMANCED [FCHNOLOGY Ops Cen Myr (Mo, Camanflo, CA
ARIZONA STATE UNIVERSITY Foergy Prog Offc. Phoemix, AZ

f BONNEVILLE POWER ADMIN Fnergy Consery Offe. Portland., OR

' BROOKHAVEN NATL {AB M Stainberg. Upton. NY

: CALIE DEPT OF NAVIGATION & OCEAN DEV G Armstrong, Sacramento, <A
) CAFTFORNIA STATE UNIVERSITY €V Chelapat. Long Beach, (A

: CITY OF AUSTIN Resource Mgmt Dept (G Arnold). Austin, TX
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CITY OF CIVERMORE Project Engr (Duwhins), Livermore. CA

COLORADO STATE UNIVERSITY CE Dept (Nelsoni. Ft Colhins, CO

CONNECTICUT Office ot Policy & Mgt. Energy. Div. Hartford, CT

DAMES & MOORE LIBRARY Los Angeles. CA

DRURY COLLEGE Phyacs Dept. Springfteld. MO

FLORIDA ATLANTIC UNIVERSITY Ocean Engrg Dept (McAllister). Boca Raton. FL

FOREST INST FOR OCEAN & MOUNTAIN Library, Carson City, NV '

FRANKLIN RSCH CEN M Padusis, Philadelphia. PA

GEORGIA INSTITUTE OF TECHNOLOGY Arch Col (Benton). Atlanta, GA

HAWAIL STATE DEPT OF PLAN. & ECON DEV. Tech Info Cur. Honolulu. HI

I LINOIS STATE GEO. SURVEY Library. Urbana. IL

WOODS HOLE OCEANOGRAPHIC INST Proy Engr. Woods Hole. MA

KEFNFE STATE COLLEGE Cunnminham. Keene. NH

LAWRENCE LIVERMORE LAB L-90 (F.J. Tokarz). Livermore. CA

LEHIGH UNIVERSITY CE Dept. Hydraulics Lab. Bethlehem. PA: Linderman Libr. Ser Catalogue:
Bethlchem. PA

LOUISIANA DIV NATURAL RESOURCES & ENERGY R&D Div, Baton Rouge. LA

MAINE OFFICE OF ENERGY RESOURCES Augusta. ME

MISSGURI ENERGY AGENCY Jefferson City, MO

MIT Engrg Lib. Cambnidge. MA: Hvdrodynamics Lab (Harleman), Cambridge. MA. Lib. Tech Reports.
Cambnidge. MA

MONTANA ENERGY OFFICE Anderson. Helena. MT

NATURAL ENERGY LAB Library. Honolulu, Hi

NEW MEXICO SOLAR ENERGY INST Dr Zwibel Las Cruces NM

NY CITY COMMUNITY COLLEGE Library. Brooklyn. NY

NYS ENERGY OFFICE Library. Albany. NY

PORT SAN DIEGO Proy Engr. Port Fac. San Diego. CA

PURDUE UNIVERSITY Engre Lib. Lofavette. IN

SFATTLE UNIVERSITY CE Dept (Schwaegler). Seattle. WA

SRI INTL Phidlips. Chem Engr Lab. Menlo Park. CA

ST JOSEPHS HOSPiTAL Phoemix. AZ

STATE UNIV OF NEW YORK CE Dept. Buffalo. NY. Mantme Col (Longobardi). Bronx. NY

FEXAS AXM UNIVERSETY CE Dept (Ledbetter). College Staton. TX

UNIVERSITY OF CALIFORNIA Encrgy Engr. Davis. CA: Prof E A. Pearvon. Berkelev. CA: CE Dept
(Mitchell). Berkeles. CA.L Phvacal Plant (Ross). San Francisco, CA

UNIVERSITY OF DELAWARE CE Dept. Ocean Engrg (Dalrymple). Newark, DE

UNIVERSITY OF HAWATIL Library {Sai & Tech Div). Honolulu, HI

UNIVERSITY OF ILLINOIS CE Dept (Hall). Urbana, IL: Library, Urbana. IL. Metz Ref Rm. Urbana, IL

UNIVERSITY OF MASSACHUSETTS ME Dept (Heroneumus). Amherst. MA
UNIVERSITY OF NEBRASKA-LINCOULN Ross Ice Shelf Proj. Lincoln. NE
UNIVERSITY OF TEXAS AT AUSTIN CE Dept (Thompson). Ausun. X
UNIVERSITY OF WASHINGTON Engrg Col (Carlson). Seattle. WA
UNIVERSITY OF WISCONSIN Creat Lakes Studies. Ctr. Milwaukee, W1
VENTURA COUNTY PWA (Brownier, Ventura. CA

APPLIFD SYSTEMS R Smuth. Agana. Guam

ARVID GRANT & ASSOC Olvmpra, WA

ATLANTIC RICHFIELD CO R E. Smuith. Dallas, TX

BRITISH EMBASSY Sar & Tech Dept (Witkins), Washington. DC

BROWN & ROOT Ward. Houston. TX

CHEMED CORP Dearborn Chem Div Lib. Lake Zunch, (L

COLUMBIA GULF TRANSMISSION CO. Engrg Lib, Houston. TX
CONSTRUCTION TECH LAB A E Forato. Skokie, 1L

DIXIE DIVING CENTER Decatur. GA

DURLACH. O NEAL. JENKINS & ASSOC Columhia, SC
GEOTFCHNICAL ENGINEERS INC. (RF. Murdock) Principal. Winchester, MA
GRUMMAN AFROSPACE CORP Tech Info Ctr. Bethpage. NY

HALEY & ALDRICH. INC. HP Aldrich. Jr. Cambndge. MA

LINDA HALL LIBRARY Doc Dept. Kansas City, MO

LITHONIA LIGHTING Apphicatnons Engrg (B Helton), Conyers, GA
MATRECON. INC H Haxo. Ouklund. CA

MC DERMOTT. INe E&M Do New Ordeans, LA

MEDERMOTT & CO Diving Division, Harvev, LA

MIDEAND-ROSS CORP Surf ce Comb D, Toledo. OH

MOFFATT & NICHOU ENGRS R Palmer. Long Beach. CA

PACIFIC MARINE TECHNOLOGY (M Wagner) Dusall, WA

PuAL Library. San Franceco. CA
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PHELPS ASSOC P.A. Phelps. Rheem Valles., CA

PORTLAND CEMENT ASSOC Corley. Shokie. [L: Khieger. Skokie. 1. Rach & Dev Lab Libo Skoke, 1L

RAYMOND INTERNATIONAL INC. E Colle Sl Tech Dept. Pennsauken. NJ
SANDIA LABORATORIES Library. Livermore. CA

SHANNON & WILSON. INC Libranan. Scattle, WA

TEXTRON INC Rsch Cen Lib, Buttalo, NY

THE AM. WATERWAYS OPERATIONS, INC. N Schuster. Arhington, VA
FRW SYSTEMS Dai. San Bernardimo, CA

UNITED TECHNOLOGIES Hanulion Std Div. Lib, Wandsor Locks, 1
WARD. WOLSTENHOLM ARCHITECTS Sacramento. CA
WESTINGHOUSE ELECTRIC CORP. Library. Pittsburg. PA

WM CLAPP LABS - BATTELLE Library. Duxbury. MA
WOODWARD-CLYDE CONSULTANTS R Cross, Walnut Creck, €A
BULLOCK. TE La Canada. CA

KETRON, BOB Ft Worth. TX

MESSING. DWW, Voorhees, NJ

PETERSEN. CAPT N.W. Pleasanton. €A

SPIELVOGEL. LARRY Wiyncote. PA

T.W MERMEL Washington. DC

ENERGY RESOURCE ASSOC I P. Waltz. Livermore. CA
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